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along the lines of the movement constraint hypothesis, it is not clear whether processes prior to 142 (i.e., programming) and/or during movement execution (i.e., feedback based corrections) are 143 responsible for constraining the movement at the first target. Therefore, an important 144 consideration for the one-target advantage literature is the influence of trial ordering/sequencing 145 effects on the planning and execution of the one and two-segment movements, which may also 146 be influenced by the repetition vs. non-repetition of a movement from one trial to another. 147 When performing a voluntary movement, the preparation and organization of the motor 148 response may be facilitated if the movement is the same as on the preceding trial. Indeed, there 149 may be a benefit in having to reproduce the same movement compared to preparing and had participants touch one end of a dowel (i.e., black or white end) to a corresponding number 153 located on the edge of a shelf on a 14-shelf bookcase. When the task was performed top-to-bottom or bottom-to-top of the bookcase, the participants' grasping orientation (i.e., thumb-up 155 vs. thumb-down) was influenced by the previous trial. Rosenbaum and Jorgensen (1992) argued 156 that it was more cost effective to perform the same grasp that was performed on the previous 157 trial. Such an inter-trial influence could also be explained by a visual and/or proprioceptive Hawkins, & Kisselburgh, 1983). Altogether, even when the number of movement segments is 161 known, it is possible that the repetition vs. alternation of the number segments can facilitate vs. 162 impede the preparation of a movement, which in turn could have an impact on the emergence of 163 the one-target advantage. 164 To investigate both the influence of the knowledge of the number of segments as well as the 165 inter-trial influence on the one-target advantage, the current study employed blocked, alternate 166 and random trial sequences with one-and two-segment extension movements. First, the blocked, 167 alternate, and random sequences were employed to test if the presence of the one-target 168 advantage, depends on knowledge of the number of segments in advance of the imperative 169 stimulus. If the one-target advantage is contingent on prior knowledge of the number of 170 segments (i.e., the predictability factor), then the one-target advantage should emerge during the 171 blocked and alternate conditions but not the random condition. This finding would imply that the 172 integration of segments during movement execution is dependent on planning processes prior to 173 the RT interval, thus demonstrating interdependency between preplanning and online processes.
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In contrast, if the one-target advantage emerges across all sequencing conditions, such results 175 would represent evidence that the implementation of the second segment during the first is not 176 contingent on processes prior to the imperative stimulus. Second, the results of the blocked and alternate sequences were contrasted to investigate the inter-trial influence on how the planning 178 and execution processes on a trial influence the same processes on the next trial. If the inter-trial 179 influences (i.e., repetition) have a significant impact on the preparation and integration of 180 multiple segments, evidence of the processes underlying the one-target advantage would emerge 181 in the blocked compared to the alternate condition. These findings would have implications for 182 both the movement integration and movement constraint hypotheses. Following from the 183 assumptions underlying the movement integration hypothesis, the specific roles of advance 184 information and repetition on the construction and execution of integrated movement sequences 185 would be delineated. Figure 1 ). Participants were positioned so that 198 their midline was centered with the middle of the touch screen. Participants performed aiming movements using a stylus on the touch screen. The targets were presented on the touch screen 200 with the use of Labview software (National Instruments, Austin, TX, USA). Four infra-red 201 emitting diodes (IRED) were placed around the laptop's touch screen to determine the reference 202 plane and four IREDs were placed on a reference plane attached to the stylus to determine the 203 pen tip and track the aiming movements. Positional data of the IREDs were obtained from a NDI 204 3D Investigator (Northern Digital Inc., Waterloo, ON, CA) and was further analyzed with the use 205 of Labview software (National Instruments Inc., Austin, TX, USA).
206
A start position consisting of a cross (1.3 x 1.3 cm) and two circular targets (2 cm in 207 diameter) were displayed on the touch screen. The start position was located 4 cm from the 208 proximal edge of the touch screen, whereas the first and second target were located 8 cm and 16 209 cm (centre to centre) from the start position, respectively (see Figure 1 ). were made away from the body (i.e., y-axis) using a stylus to touch down on the targets.
214
Kinematic data of the stylus was recorded by using an Optotrak 3D motion capture system, 215 which was mounted on the ceiling above the table. The task required participants to perform one-and two-segment aiming movements. At 218 the beginning of each trial, the start position was presented and participants were required to 219 align the stylus on its center. Once aligned, a tone sounded, which acted as a warning signal for 220 the participant. Following a variable foreperiod of 1500-2500 ms, one or two targets were presented, which acted as the imperative (i.e., "go") stimulus. In the one-segment trials, 222 participants were required to lift the stylus from the start position and touch down at the first 223 target. In the two-segment trials, participants were required to move to the first target and then 224 continue their movement in order to touch down on the second target. In both trials, participants 225 were asked to move as quickly and accurately as possible. To ensure that participants performed 226 the task accurately, the background of the task turned from white to light red if they had missed a 227 target.
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The one-and two-segment trials were presented to participants in blocked, alternate, and 229 random orders. During the blocked condition, participants were told that they would perform 20 230 one-segment trials before performing 20 two-segment trials or vice versa (i.e. 1-1-1…2-2-2 or 2-231 2-2…1-1-1). In the alternate condition, they were told that the one-and two-segment trials were 232 going to be presented in a fixed order one after the other (i.e. 1-2-1-2-1-2 or 2-1-2-1-2-1). In the 233 random condition, they were told that the one-and two-segment trials were going to be presented 234 in no fixed order (i.e. 1-1-2-1-2-2). In the random condition, the number of repeat trials were 235 controlled in that participants did not perform the same trial more than 3 consecutive times in a 236 row. Each condition consisted of a total of 40 (20 one-and 20 two-segment) trials giving a total 237 of 120 (40 blocked, 40 alternate, and 40 random) trials during the experiment. The order of the 238 conditions was counterbalanced between participants. Participants were asked after each 239 condition if they wanted to take a short break (2-3 minutes) or continue to the next block of 240 trials. They were instructed before each block which condition they would be performing (i.e., Note. RT = reaction time, MT1 = movement time, TPV1 = time to peak velocity, TAPV1 = time 272 after peak velocity, PV1 = peak velocity, EvPV1 = ellipsoid volume at peak velocity, and Ea1 = 273 ellipse area at the end of the movement (i.e., variability in extent and direction). Note. MT2 = movement time, TPV2 = time to peak 291 velocity, TAPV2 = time after peak velocity, PV2 = peak 292 velocity, EvPV2 = ellipsoid volume at peak velocity, 293 and Ea2 = ellipse area at the end of the movement (i.e.,
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variability in extent and direction). However, the main effect of Segment did not reach significance, F(1, 23) = .105, p = .749, ηp 2 =
301
.01. Breakdown of the interaction (HSD = 9.58 ms) revealed that RTs were significantly shorter 302 in the one-compared to the two-segment task in the blocked condition whereas there were no 303 differences found for the alternate and random conditions (see Table 1 and Figure 2 panel A) . 304 Also, RTs for the one-segment task were shorter for both the blocked (217 ms) and alternate 305 (224 ms) conditions compared to the random (243 ms) condition, while RTs for the two-segment 306 task were shorter in the alternate (223 ms) compared to the random (236 ms) condition. 
Time to Peak velocity
Analysis of TPV1 revealed a significant main effect of Segment, F(1, 23) = 9.35, p < .01, ηp 2 =
322
.29, and a significant Condition × Segment interaction, F(2, 46) = 35.5, p < .001, ηp 2 = .61. The 323 main effect of Condition did not reach significance, F(2, 46) = 1.12, p = .334, ηp 2 = .05.
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Breakdown of the interaction (HSD = 5.87 ms) revealed that only the blocked condition led to 325 shorter TPV1 in the one-compared to the two-segment task (see Table 1 and Figure 2 panel C) . 326 For the one-segment task, TPV1s were shorter in the blocked (87 ms) compared to both the 327 alternate (94 ms) and random (100 ms) conditions, while TPV1s were also shorter in the 328 alternate (94 ms) when compared to the random (100 ms) condition. For the two-segment task,
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TPV1s were longer in the blocked (102 ms) when compared to the alternate (94 ms) condition.
330
Analysis of TPV2 revealed no significant differences between Conditions, F(2, 46) = 1.83, p =
331
.172, ηp 2 = .08. Table 3 390
Peak velocity
The Random conditions first movement segment's means and between 391 subject SDs for the one-segment (1S) and two-segment (2S) tasks as a 392 function of order in which they appeared. condition (blocked, alternate, and random) as a function of the number of segments (one-or differences between one-and two-segment movements in the blocked condition (see Figure 2 ).
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In contrast, the time spent after peak velocity was greater for the two-compared to one-segment 453 movements in the blocked and alternate conditions but not in the random condition. Combined, 454 these results beg the question as to whether evidence for the movement integration hypothesis While movement times to the first target were shorter in the one compared to two-target 463 movements in the blocked and alternate conditions, the processes underlying the one-target 464 advantage may be fundamentally different under both trial sequence conditions. Indeed, the 465 magnitude of the one-target advantage was greater in the blocked compared to alternate 466 condition as reflected in both the time to peak velocity and the time after peak velocity.
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Fischman & Reeve (1992) suggested that to meet accuracy demands at the second target, the 468 trajectory towards the first has to be restricted or constrained. Although the time spent after peak 469 velocity was longer for two-compared to one-segment trials in the blocked and alternate 470 conditions, variability ellipses at the end of the first movement segment were smaller for the two- movement segments. In the blocked condition of the present study, both the time to peak 494 velocity and the time spent after peak velocity were longer and peak velocity was lower for the 495 two-compared to one-segment task. Further, there was less variability at the first target in the 496 two-compared to one-segment task. Hence, it appears that under the blocked condition, vision was playing a dual role in both the integration and constraining of movement segments.
second segment. Hence, under the blocked condition, there is evidence supporting both the 501 movement integration and constraint hypotheses.
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While the difference in variability at the first target between the one-and two-target Mackrous & Proteau, 2007). In the blocked condition, both the time to peak velocity and the 514 time after peak velocity for the one-target movements were less when compared to the alternate 515 and random conditions. This implies that heightened levels of variability were tolerated as a 516 result of both programming and online processes.
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Although the one-target advantage emerged in the alternate condition, this was 518 predominantly due to the greater time spent after peak velocity in the two-compared to the one-519 segment movements. There was no difference in the time to peak velocity between the tasks in the alternate condition. Furthermore, in contrast to the blocked condition, there was no 521 difference in the variability of movement endpoints at the first target between the one-and two-522 segment movements. Hence, it appears that in the alternate condition, the one-target advantage 523 emerges due to the use of vision after peak velocity in regulating the timing of the second 
Conclusion

529
Overall, the current study showed that the one-target advantage is influenced by prior 530 knowledge of the number of segments and by trial ordering/ sequencing. The results were 531 consistent with previous research, which showed that RT was longer for multiple-than single- 
